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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 
application: 

Listing of Claims: 

1 , (Currently amended) A control method for a data transfer device that 
comprises a data receiver for receiving write data to be stored in a disk drive; a data 
control unit for transferring in block units the write data received by the data receiver 
to the disk drive; and a cache memor y data storage unit for temporarily storing serial 
data that is read from a storage area of the disk drive, 

wherein the method is performed by the data control unit and comprises the 
steps of: 

reading the serial data from the disk drive in block units and temporarily 
storing this serial data in block units in the data storage unit; 

comparing a b l ock of data In a dest i nation storage area of tho d i sk drivo that i s 
a loQical block address of a write destination of th e received write data, an d data with 
a logical block address of the serial data read from-the- storag e a r e a of the disk drive 
and temporarily stored in the data storage unit; 

when, i n r e spon se to r e ce i ving tho wr i te doto. w hen t h e logical bloc k address 
o f data i n tho dest i nat i on storage area of tho disk drivo that is aj he write destination 
of the received write data, and data is the same as the logical block address of the 
serial data read from th e storag e ar e a of the disk drive and temporarily stored in the 

2 



PAGE 3/20 < RCVD AT 8/16/2006 5:21:57 PM [Eastern Daylight Time]* SVR:U8PTO-EFXRF-2/4 1 DNIS:2738300 * CSID:703 684 1157 ' DURATION (mm-ss):0448 



■08-16-' 06 15:21 FIttM-Mattingly, Stanger 703-684-1157 T-167 P004/020 F-472 

U.S. Application No. 10/795,996 
data storage unit compared therewith, are the some, updating the serial data 
temporarily stored in the data storage unit by means of the received write data so 
that the updated serial data is available to be compared to the next-received write 
data; and 

when, in response to receiving tho writo data, w hen the logical block address 
o f data in tho destinat i on stor age ar e a of th e d i sk drive that i s aj he write destination 
of the received write d a ta, and data is different from the logical block address of the 
serial data read from the storage area of the disk drive and temporarily stored in the 
data storage unit compared therewith, - a r e d i ff e rent, generating a security code 
based on the serial data temporarily stored in the data storage uni t and according to 
the order of storage areas of the disk drive , adding the generated security code to 
the serial data temporarily stored in the data storage unit, transferring in block units 
this serial data having the security code added thereto to the disk drive, reading the 
serial data stored in the block in the d e st i nation storag e ar e a of tho disk drive 
constituting the write destination of the received write data, and updating the serial 
data tomporof tf v thus read and stored in the data storage unit by means of the write 
data so that the updated serial data is available to be compared to the next-received 
write data. 

2. (Previously presented) The control method for the data transfer device 
according to claim 1 , wherein serial write data that is serially received by the data 
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receiver is not necessarily transferred to successive areas of the block in the order in 
which this data is received. 

3. (Currently amended) A data transfer circuit, comprising: 

a data receiver for receiving write data to be stored in a disk drive; 

a data control unit for transferring the write data received by the data receiver 
to the disk drive; and 

a data storage unit for temporarily storing serial data that is read from a 
storage area of the disk drive, 

wherein: 

the data control unit reads the serial data from the disk drive in block units and 
temporarily stores this serial data in block units in the data storage unit, and 
compares a b l ock of data i n a doot i notion storage aroa of tho disk dr i ve that i s logical 
block address of a write destination of the received write data, and data with a logical 
block address of the serial data read from the o torago aroa of the disk drive and 
temporarily stored in the data storage unit; 

w h e n, wit h rospoct to tho roco i vod write data, when t he logical bloc k address 
o f data In th e d e st i nat i on otorago aroa of tho d i sk drive that i s a the write destination 
of th e received wri te data, and data is the same as the logical block address of the 
serial data read from tho storage ar e a of the disk drive and temporarily stored in the 
data storage unit compared therewith, arc the sam e , the data control unit updates 
the serial data temporarily stored in the data storage unit by means of th e received 
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write data so that the updated serial data is available to be compared to the next- 
received write data : and 

when, w i th respect to the rocoivod wr i te data, w hen the logical block address 
o f data in the destinat i on storage aroa of the d io k driv e that i s a the write destination 
of the received write-4atar-and data is different from the logical block address of the 
serial data read from th e storage area of the disk drive and temporarily stored in the 
data storage unit compared therewith, arc d i fferent, the data control unit generates a 
security code based on the serial data temporarily stored in the data storage uni t and 
according to the order of storage areas of the disk drive , adds the generated security 
code to the serial data temporarily stored in the data storage unit, transfers in block 
units this serial data having the security code added thereto to the disk drive, reads 
the serial data stored in the block in4he-ete st i nation storag e ar e a of the disk drive 
constituting the write destination of the received write data, and updates the serial 
data tempor a ri l y thus read and stored in the data storage unit by means of the write 
data so that the updated serial data is available to be compared to the next-received 
write data . 

4. (Previously presented) The data transfer circuit according to claim 3, 
wherein serial write data that is serially received by the data receiver is not 
necessarily transferred to successive areas of the block in the order in which this 
data is received. 
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5. (Currently amended) A disk array device, comprising: 

a host interface for receiving write data to be stored in a disk drive from an 
information processing device; and 

a data controller that transfers in block units the write data received by the 
host interface to the disk drive, 

wherein: 

the data controller comprises a data receiver for receiving write data to be 
stored in the disk drive from the host interface; a data control unit for transferring in 
block units the write data received by the data receiver to the disk drive; and a cacho 
memory data storage unit fo r temporarily storing serial data read from a storage area 
of the disk drive; 

the data control unit reads the serial data from the disk drive in block units and 
then stores this serial data in the cach e m e mor y data storage unit : 

the data control unit compares a logical block address of a write destination of 

the received write data with a logical block address of the serial data read from the 
disk drive and temporarily stored in the data storage unit: 

whon, w i th respect to tho rocoivod wr i to data, a block of data in sa i d storage 
aroo of the disk dr i vo ond w h e n t h e lo g ical block address of the write destination of 
the received write data is the same as the logical block address of t he serial data 
read from tho storage area of the disk drive and temporarily stored in the-eaehe 
memory aro tho samo disk storage unit , the data control unit updates the serial data 
temPQrarily stored in th e cacho memor y data storage unit by means of the write data 
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so that the updated serial data is available to be compared to the next-received write 
data; and 

whon t w i th respect to the rece i ved writedota, a b l ock of data in said storage 
aroa of tho d i sk drive and w hen the logical block address of the write destination of 
the received write data is different from the logical block address of t he serial data 
read from th e storage ar e a of the disk drive and temporarily stored in the cach e 
memory are different data storage unit , the data control unit generates a security 
code based on the serial data temporarily stored in the cach e- memor y data storage 
unit and according to the order of storage areas of the disk drive , adds the generated 
security code to the serial data temporarily stored in th o cacho memory data storage 
UDik transfers in block units this serial data having the security code added thereto to 
the disk drive, reads the serial data stored in the block in the st oF ago aroa of the disk 
drive constituting the write destination of the received write data, and updates the 
serial data temporarily stored in the cacho memor y data storage unit by means of the 
write data so that the updated serial data is available to be compared to the next- 
received write data. 

6. (Previously presented) The disk array device according to claim 5, 
wherein the host interface is connected to the information processing device via a 
network; and serial write data that is serially received by the host interface is not 
necessarily transferred to successive areas of the block in the order in which this 
data is received. 
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7. (Currently amended) A disk array device, comprising: 

a host interface for receiving write data to be stored in a disk drive from an 
information processing device; 

a data controller that transfers in block units the write data received by the 
host interface to the disk drive; 

a processor for exercising overall control; and 

memory for storing data, 

wherein: 

the processor reads serial data from the disk drive in block units and 
temporarily stores this serial data in the memory; 

the processor compares a logical block address of a write destination of the 

received write data with a logical block address of the se rial data read from the disk 
drive and temporarily stored in the memory; 

whon t w i th respect to tho received wr i to data, a b l ock of dota i n said storage 
aroa of tho disk dr i ve and w hen the lo g ical block address of the write destination of 
the received write data is the same as the logic al block address of t he serial data 
read from the storag e ar e a of the disk drive and temporarily stored in the memory 
ar e th e same , the processor updates the serial data temporarily stored in the 
memory by means of the received write data so that the updated serial data is 
available to be compared to the next-received write data : and 
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when, w i th rospoct to the rece i ved wr i to data, a b l ock of d a ta in said storage 
aroa of tho dick drive and w hen the logical block address of the write destination of 
the received write data is different from the logical block address of t he serial data 
read from the storage aroa of the disk drive and temporarily stored in the memory 
are different the processor generates a security code based on the serial data 
temporarily stored in the memory and according to the order of storage areas of the 
disk drive , adds the generated security code to the serial data temporarily stored in 
the memory, transfers this data having the security code added thereto to the disk 
drive, reads the serial data stored in the bloc k in the storage aroa of the disk drive 
constituting the write destination of the received write data, and updates the serial 
data thus read and stored in the memory by means of the write data so that the 
updated serial data is available to be compared to the next-received write data . 

8. (Currently amended) A disk array device, comprising: 

a channel control unit for receiving write data to be stored in a disk drive from 
an information processing device; 

a disk control unit that performs processing relating to the writing of data to 
the disk drive; and 

aucache memory for storing data that is exchanged between the channel 
control unit and the disk control unit, 

wherein: 
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the channel control unit comprises a data receiver for receiving the write data; 

a data control unit for transferring in block units the write data received by the data 

receiver to the cache memory; and a data storage unit for storing serial data 

received from a storage area of the disk drive; 

the-data_disk control unit reads serial data stored In the disk drive in block 

units from the cache memory and then temporarily stores this serial data in the data 

storage unit; 

the disk control unit compares a logical block address of a write destination of 
the received write data with a logical block address of the serial data read from the 
cache memory and temporarily stored in the data storage unit: 

when, with respect to tho rocoivod wr i to data, a b l ock of data i n said storage 
area of tho d i sk dr i vo and w hen the logical block address of the write destination of 
the received write data is the same as the logical block address of t he serial data 
read from th e storag e ar e a of the disk drive and temporarily stored in the data 
storage unit a r e th e s am e, the data control unit updates the serial dat a temporarily 
stored in the data storage unit by means of the received write dat a so that the 
updated serial data is available to be compared to the next-received w rite data; and 

when, w i th rospoct to tho roco i vod writo data, a b l ock of data i n soid storage 

aroa of tho disk d ri v e an d when the logical frioQk address pf the write destination Qf 
the received write data is different from the logical block address of the serial data 
read from the storage aroa of the disk drive and temporarily stored in the data 
storage uni t oro different , the data control unit generates a security code based on 

10 



PAGE 11/20 4 RCVD AT 8/1612006 5:21:57 PM [Eastern Daylight Time] 1 SVR:USPTO-EFXRF-2/4 ■ DNIS:2738300* CS1D:703 684 1157 * DURATION (mm-ss):0448 



08-16-' 06 15:22 FROM-Mattingly, Stanger 



703-684-1157 



T-167 P012/020 F-472 



U.S. Application No. 10/795,996 
the serial data temporarily stored in the data storage uni t and according to the order 
of storage areas of the disk drive , adds the generated security code to the serial data 
temporarily stored in the data storage unit, transfers this serial data having the 
security code added thereto to the cache memory, reads the serial data stored in the 
block i n tho storage aroa of the disk drive constituting the write destination of the 
received write data from the cache memory, and updates the data thus read and 
stored in the data storage unit by means of the write data so that the updated serial 
data is avail able to be compared to the next-received write data. 

9. (Previously presented) The disk array device according to claim 8, 
wherein the channel control unit comprises an interface, which is connected to the 
information processing device via a network and receives the write data; 

the data receiver receives the write data from the interface; and 

serial write data that is serially received by the interface is not necessarily 

transferred to successive areas of the block in the order in which this data Is 

received. 

1 0. (Currently amended) A disk array device, comprising: 

a channel control unit for receiving write data to be stored in a disk drive from 
an information processing device; 

a disk control unit that performs processing relating to the writing of data to 
the disk drive; and 
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a_cache memory for storing data that is exchanged between the channel 
control unit and the disk control unit 
wherein: 

the disk control unit comprises a data read unit, which reads the write data 
from the cache memory, a data control-fatfwt r unit which transfers in block units the 
write data read by the data read unit to the disk drive; and a data storage unit for 
storing serial data received from a storage area of the disk drive; 

the-da*a_disk control unit reads the serial data from the disk drive in block 
units and then temporarily stores this serial data in the data storage unit; 

the disk control unit compares a logical block address of a write destination of 

the received write data with a logical block address of the serial data read from the 
disk drive and temporarily stored in the data storage unit; 

when, w i th r es p e ct to th e wr i te data read from the cache memory, a b l ock of 
dat a in sa i d storage area of the d i sk drivo and w hen the logical block address of the 
write destination of the received write data is the same as the logical block address 
of the serial data read from tho storage oroa of the disk drive and temporarily stored 
in the data storage uni t aro tho same , the data control unit updates the serial data 
temporarily stored in the data storage unit by means of the write data read from the 
cache memory so that the updated serial data is available to be compared to the 
next-received write data : and 

whon, w i th rospoct to tho wrlto data road from thoeoehe memory, a block of 
data In oa i d storage area of the d i ok drivo and w hen the logical block address of the 
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write destination of the received write data is different from the logical block address 
oLthe serial data read from the otoragc area of the disk drive and temporarily stored 
in the data storage unit- are different the data control unit generates a security code 
based on the serial data temporarily stored in the data storage unit, adds the 
generated security code to the serial data temporarily stored in the data storage unit 
before transferring this serial data having the security code added thereto to the disk 
drive, reads the serial data stored in the block i n tho Dtorago area of the disk drive 
constituting the write destination of the received write data, and updates the data 
thus read and stored in the data storage unit by means of the write data so that the 
updated serial data is available to be compared to the next-received write data . 

1 1 . (Currently amended) A control method for a data transfer device that 
comprises a data receiver for receiving write data to be stored in a disk drive; a data 
control unit for transferring in block units the write data received by the data receiver 
to the disk drive; and a data storage unit fo r temporarily storing serial data that is 
read from a storage area of the disk drive, 

wherein the method is performed by the data control unit and comprises the 
steps of: 

reading the serial data from the disk drive in block units and temporarily 
storing this serial data imblock units in the data storage unit; 
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comparing a logical block address of a write destination of the received write 

data with a logical block address of the serial data read from the disk drive and 
temporarily stored in the data storage unit; 

whon t w i th rospoct to tho roco i vod wr i to dota, o block of data in oaid storago 



the received write data is the same as the logical block address of t he serial data 
read from tho storago area of the disk drive and temporarily stored in the data 



storage unit by means of the received write data, and transferring the updated serial 
data to the disk drive; and 

when, w i th rospoct to tho rocoivod writo data, a block of data i n oaid storage 
area of tho d i sk dr i vo and w hen the logical block address of the write destination of 
the received write data is different from the logical block address of t he serial data 
read from the storag e ar e a of the disk drive and temporarily stored in the data 
storage uni t arc different , generating a security code based on the serial data stored 
in the data storage uni t and according to the order of storage areas of the disk drive , 
adding the generated security code to the serial data temporarily stored in the data 
storage unit, transferring In block units this serial data having the security code 
added thereto to the disk drive, reading the serial data stored in the block4fhtfce 
storage erea of the disk drive constituting the write destination of th e received write 
data, and updating the data thus read and stored in the data storage unit by means 




frien the logical block address of the write destination of 



storage unit- 



updating the serial data temporarily stored in the data 
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of the write data so that the updated serial data is available to be compared to the 
next-received write data . 

1 2. (Previously presented) The control method for the data transfer device 
according to claim 1 1 , wherein serial write data that is serially received by the data 
receiver is not necessarily transferred to successive areas of the block in the order in 
which this data is received. 
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